Background: Quality of life (QoL) is an important outcome in plastic surgery. However, authors use different scales to address this subject, making it difficult to compare the outcomes. To address this discrepancy, the aim of this study was to perform a systematic review and a random effect meta-analysis. Methods: The search was made in two electronic databases (LILACS and PUBMED) using Mesh and non-Mesh terms related to aesthetic plastic surgery and QoL. We performed qualitative and quantitative analyses of the gathered data. We calculated a random effect meta-analysis with Der Simonian and Laird as variance estimator to compare pre-and postoperative QoL standardized mean difference. To check if there is difference between aesthetic surgeries, we compared reduction mammoplasty to other aesthetic surgeries. Results: Of 1,715 identified, 20 studies were included in the qualitative analysis and 16 went through quantitative analysis. The random effect of all aesthetic surgeries shows that QoL improved after surgery. Reduction mammoplasty has improved QoL more than other procedures in social functioning and physical functioning domains. Conclusions: Aesthetic plastic surgery increases QoL. Reduction mammoplasty seems to have better improvement compared with other aesthetic surgeries. (Plast Reconstr Surg Glob Open 2016;4:e862;
Q
uality of life (QoL) is an important outcome in health sciences. Because plastic surgeons do not deal with mortality and morbidity in aesthetic procedures, patient perception and the impact on QoL become an important outcome. 1 More and more, authors have searched for changes in the scores of patient-related outcomes questionnaires after aesthetic surgery. However, studies' results show a large heterogeneity. Some authors show a small overall improvement, whereas others demonstrate increased scores just in some specific domains of the questionnaires. [2] [3] [4] [5] [6] This disparateness may be caused because studies use different instruments, have small samples, and also because they analyze different surgeries that might have different improvements. 7 To deal with all this information, systematic reviews and meta-analysis are essential tools to create knowledge and bring information to everyone involved in the decision-making process in healthcare. They increase the power of the analysis as they overcome the weaknesses of clinical trials and can be used to compare results from different instruments. 8, 9 There are very few reviews of QoL and aesthetic surgery, and they only depict the surgeries made and questionnaires that have been used. None of them gathered data and performed a meta-analysis or measured the size effect. [10] [11] [12] [13] The lack of this kind of information creates a new research field in plastic surgery. Based on this scenario, the authors performed a review of the literature of QoL evaluation in aesthetic surgery and a continuous data meta-analysis.
MATERIALS AND METHODS

Search Strategy
The search included electronic databases and a reference crosschecking process. The studies were identified through PubMed (which encompasses Medline, Premedline, and HealthSTAR) and Lilacs. The PubMed search was run using the Mesh terms: (quality of life) and (mammoplasty or liposuction or rhinoplasty or abdomi-noplasty). Additionally, the PubMed search was run with non-Mesh terms: (quality of life) and (rhytidoplasty or facial surgery or aesthetic plastic surgery or mastopexy or facial lift). The same process was repeated in the Lilacs database. We chose these terms because we found that they encompass the most common aesthetic procedures according to the American Society of Plastic Surgeons statistics of 2014 (http://www.plasticsurgery.org/Documents/news-resources/statistics/2014-statistics/plasticsurgery-statsitics-full-report.pdf). Language was limited to English, Spanish, Italian, French, and Portuguese. The search was conducted in June 2015. Additionally, the same search process was redone in January 2016 and no other study was included. The list of references of included studies was searched for additional studies without any article included.
Only prospective studies with pre-and postoperative data of aesthetic surgeries from validated QoL questionnaires were included in this review. Trials of plastic surgery after massive weight loss and breast reconstruction were excluded because they were considered reconstructive surgery.
This meta-analysis report methodology was performed according to Preferred Reporting Items for Systematic Reviews and Meta-analyses statement guidelines. 14 
Data Extraction
Two investigators independently extracted data using a standardized form. Discrepancies were resolved by discussion and, if there was no consensus, the decision was made by a third reviewer. Collected data included the number of subjects, mean and SD of the age, and the type of QoL questionnaire used, along with its statistical parameters (mean, SD, mean variation, variation SD, and p value). As we found different questionnaires, we analyzed each questionnaire to classify the domain according to the Medical Outcome Studies 36-item Short Form Health Survey (SF-36) domains. The SF-36 is well known and widely used in health sciences. This construct is divided in 8 domains, which are role-physical, physical functioning (PF), bodily pain (BP), general health, vitality, social functioning (SF), role-emotional (RE), and mental health. The first 4 domains comprehend the physical summary and the last ones the mental summary. 15 The summaries reflect the physical and mental health, respectively. When there was more than one kind of surgery analyzed separately in the study, we considered the results individually in the quantitative analysis. After the qualitative analysis, data were separated and analyzed in 3 different groups. The first group is the overall QoL, which included the studies that have questionnaires with just one reported result (only 1 general domain), the second group is formed with articles that report their results based on both summaries mental and physical, and the third group is formed with studies of the 8 domains of the SF-36. We calculated the standardized mean difference (SMD) between pre-and postoperative QoL among aesthetic surgeries. As the majority of the studies included reduction mammoplasty patients, we compared this procedure with all other aesthetic surgeries together. Efforts were made to reach authors to collect missing data. We made at least three attempts to contact each of the selected articles to review data. Only 3 (15%) replied, 2 (10%) sending their database, and 1 apologizing because he could not find his data.
Statistical Analysis
Summarized results were reported as SMD and 95% confidence interval (95% CI). Authors also performed a random effect meta-analysis with Der Simonian and Laird as variance estimator and used the R software (version 3.1.2, The R Foundation for Statistical Computing), packagemeta version 4.2-0. 16 
RESULTS
Search results are displayed in Figure 1 . All the steps of the systematic review are shown. Of 1,715 studies screened, 20 articles met the inclusion criteria (Table 1) and 16 went through quantitative analysis. There were not enough studies with the Breast-Q, and just 1 article using Euroqol 5 dimensions (EQ-5D); to keep homogeny, we excluded them from the qualitative analysis [17] [18] [19] and the lack of data prevented us from including another one. The majority of the authors chose the SF-36 questionnaire (n = 10) to assess QoL. It is a general instrument and largely used in health sciences. Other scales used were Breast-Q (n = 2), Derrifor Appearance Scale (n = 1), 15-dimensional health-related QoL instrument (n = 3), EQ-5D (n = 1), the Satisfaction with Life Scale (n = 1), Functional Assessment of Chronic Illness Therapy (n = 1), and Fragen aur Lebenszufriedenheit (n = 1). Reduction mammoplasty was evaluated in 12 studies, and it was the most common procedure evaluated.
Quantitative analysis is shown in Figures 1 to 4 . All 3 groups had improvement in QoL. Reduction mammoplasty showed a statistically higher increase in QoL compared with other aesthetic surgeries in PF and SF domains of SF-36.
DISCUSSION
To our knowledge, this is the first meta-analysis of QoL and aesthetic surgery. Even though there is controversy in the literature, 2,6,21,22 our analysis shows that aesthetic plastic surgery improves QoL in overall aspects, even in physical or mental domain. It is an important outcome to assess, to quantify the success of the treatment. Studies identified in our search had sample sizes between 18 and 228 individuals, and only 4 articles have more than 100 subjects. 2, 19, 22, 23 Small studies tend to present beta error, so meta-analysis addresses this limitation, increasing the statistical power.
According to our findings, reduction mammoplasty is the most studied aesthetic surgery concerning QoL. As there were few studies with each one of the other aesthetic procedures, it was not possible to compare the differences between each surgery technique. However, we could compare reduction mammoplasty to all other surgeries together.
This review found a lack of standardization of instruments, as we observed that 8 different questionnaires for QoL were used in the selected articles. Only 2 studies used Breast-Q; unfortunately, this prevented us from comparing both specific and generic scales to find out if there is a difference between their capacities to measure the QoL findings. Otherwise, the use of a generic scale such as SF-36 has some advantages; it is the most commonly used instrument in the literature assessing QoL, and it allows comparisons of the effect size to other conditions not related to mammoplasty that may have an important impact on QoL, such as plastic surgeries other than breast procedures, psychiatric conditions, and dermatological disease. Besides, this fact could raise the idea that the impact of aesthetic surgery in QoL has external validity. If it is possible to show improvement using a generic questionnaire, this improvement should not be underestimated.
Our data show that reduction mammoplasty had better improvement in SF and PF domains of SF-36 compared with the other aesthetic surgeries (Fig. 4A, F) . Domains' scores such as BP, vitality, and role-physical (Fig. 4C, E, G) showed a tendency to be higher in mammoplasty; however, this difference did not reach a significant level. In a closer view of these studies, it could be seen that the study of Shakespeare and Postle 24 had the lowest scores, forcing down the SMD. New research could address if cultural differences such as body image concerns could explain this discrepancy, as it is a British study, whereas the others are from North America. Another find in this study is that the majority of the patients had been advised to seek mammoplasty by a health professional or because of physical discomfort. Only a few patients had emotional complaints like depression or dissatisfaction with their body. We also expected that the domains related to physical health would improve more in patients with enlarged breasts because physical symptoms used to be important complaints. 25, 26 According to our findings, only PF of the physical summary of SF-36 questionnaire showed statistical difference, that is, improved even more in mammoplasty than in other surgeries.
To increase the number of subjects, we had to compare similar domains of different scales to measure QoL. For example, Cingi et al 19 (2011) applied the EQ-5D scale and one of its domains is pain/discomfort; we compared this to the BP domain of SF-36. It is possible that we have done some misinterpretation, although this was an alternative to include and compare the data of these studies.
The few studies with other aesthetic surgeries did not allow us to perform comparative analysis between each aesthetic procedure. Such information may help surgeons to be prepared for the patients' reactions after surgery, because patients undergoing reduction mammoplasty show more satisfaction with the postoperative result compared to liposuction or facelift patients.
CONCLUSIONS
Our study shows that aesthetic plastic surgery improved patients' QoL. Patient-reported outcomes are a key factor in addressing the effectiveness of plastic surgery. Although most researchers used general health scales of QoL, specific questionnaires should be developed to discriminate peculiarities of each procedure and determine if they are more reliable at addressing QoL in aesthetic plastic surgery. We still need more studies with aesthetic surgeries, other than reduction mammoplasty, to compare the magnitude of different procedures, thereby helping surgeons to understand what aids patients' health the most.
